Human immature germ cells and ejaculated spermatozoa contain aromatase and oestrogen receptors.
It is now well established that oestrogens play a part in germ cell function. These hormones are synthesised by the cytochrome P450 aromatase (P450 arom) and act via two kinds of receptor (ERalpha and ERbeta). Although the presence of aromatase and oestrogen receptors in mammalian testis is now well documented, the localisation of these proteins in human germ cells is not yet clear. The primary purpose of the current study was to look for the expression of aromatase and oestrogen receptors in human germ cells. Human immature germ cells were collected from semen samples with an excess of rounds cells (>20%) and purified spermatozoa were obtained after sedimentation on a discontinuous PureSperm gradient. Expression of aromatase and oestrogen receptors was determined by RT-PCR with specific primers, and by Western blot using monoclonal antibodies. RT-PCR products for aromatase, ERalpha and ERbeta were amplified from total RNA isolated from human germ cells and spermatozoa. We identified an ERalpha isoform variant that lacks exon 4 in human germ cells and visualised P450 arom as a single band of 49 kDa in germ cells, as we have already reported for human ejaculated spermatozoa. By Western blot, we identified two proteins for ERbeta at approximately 50 and approximately 60 kDa, which could correspond to the long and short forms of ERbeta formed from the use of alternative start sites. In human ejaculated spermatozoa, ERbeta protein was not detected, even though we could amplify mRNA. Using Western blot analysis and a monoclonal antibody specific for ERalpha, we detected two proteins in human immature germ cells: one of the expected size (66 kDa) and a second one of 46 kDa. In mature spermatozoa, only the 46 kDa band was observed and we speculate it may be related to the ERalpha isoform lacking exon I. In conclusion, we have identified P450 arom and ER proteins (full-length and variant) in human germ cells. Further studies are now required to elucidate the mechanism of action of oestrogens on human male germ cells, in terms of both genomic and 'non-genomic' pathways.